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SPECIFICATION 



Coating Filr.-s-rippi.-g Solution and Coating Film- 
Stripping Method 
Background Art: 

Field o J :he Ir^nrinn: 

The present invention relates to a roaring film- 
stripping solution -and a coating film-stripping cethod. 
Description of the Background Art ! 

A coaling object is generally noun-ted on a coating 
object support such as a hanger, angle bar, truck and the 
like pricr to being subjected to a coating step. Accordingly, 
coating cf the coating obi ect may result adhesion of a 
coating composition onto the coating object support. In a 
coating line, for example, an automobile coating line, an 
automobile coating object ^3 mounted on a truck and subjected 
to coating an intercoat coating compcsit ion, followed by heat 
curing, coating a topcoat coating composition, and heat 
curing to fern a cured coating film onto the automobile. In 
such a coating line, the coating composition is unnecessarily, 
coatee onto the truck, and heat curing forms a thick, tough, 
cured coating film onto the truck. 

Such unnecessary coating film may inhibit an earth of 
the automobile and truck, resulting in causes cf fire and of 
troubles in a coating apparatus. Consequently , an old 
coating film is removed pricr to coating the automobile with 
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d new coating composition. 

Removal cf the coating film unnecessarily adhered onto 
the truck is carried out by a method which comprises 
subjecting a coating object support with the unnecessary 
coating film to incineration, a method which conprises 
coating a costing composition-stripping solution onto the 
surface or the unnecessary coating film, or a method which 
comprises dipping a coating object support with the 
unnecessary coating tilm into a coating composition-stripping 
solution, followed by stripping. 

However, the incineration method may produce problems 
of environmental pollution, for example, bad cccr, smoke, etc. 
developed on. incineration, and cf a standpoint cf working. 

A chlorine based hydrocarbon solvent such as methylene 
chloride is known as a coating composition-stripping solution, 
resulting in producing of safety and health because cf high 
volatility and of producing a rash on the hand, etc. when 
contacted. Recently, the use of N r -methyl-2-?yrrol iacne as a 
stripping agent free o* troubles from the standpoints cf 
safety and health is known (see Japanese Pat en i Application 
Laid-Open Nos. 279*507/93, 87879/97, and 331435/95). 

As a treating method of an epoxy resin cured product, a 
method, which comprises treating with a treating solution 
containing an epoxy resir: cured product-decomposing catalyst 
and an organic solvent to decompose and dissolve the epoxy 
resin cured product, is known (see Japanese Patent 

Application Laid-Open Kc - 172426/01;. 

■> 

- 2 - 



\ 

However, in. the case where the stripping agent 
disclosed in Japanese Patent Application Ncs. 279607/93 and 
97879/97 is coated ontc a ccatir.g object support having a 
complicated shape, for exar.pie, a truck composed of a frame, 
ircn nst/ etc., a hanger having a. 5-ler.ter shape, and the 
like, the stripping solution may sag, resulting in that an 
area, where a coating weight of tha stripping solution is 
less, particularly a lengthwise surface, may show peer 
stripping properties of the coating film, that a coating time 
cf the stripping solution is required to be increased, that a 
coating step cf the stripping solution may take a long period 
cf time,- and that workability and efficiency may become poor. 

Japanese Patent Application Laid-Open No. 57879/57 
discloses a combination of N-methyl-2-pyrrolidone, a 
thickening agent and a wax, but does not disclose details of 
the thickening agent and wax. All cf the thickening agent 
and wax are not to provide desirable effects. 

Japanese Patent Application Laid-Open Mo. 172426/01 
discloses alkali metals, phosphoric acids, and salts thereof 
as the epoxy resin cured prcduct-deccmposing catalyst used in 
the treatment so as not to be possible 'C sufficiently strip 
the cured coating strongly adhered onto a substrate. Even if 
stripped, it may take so long time as to be impracticable . 
The use of the above catalyst may result unsatisfactory 
strippabiiity to a coating film ether than the epoxy resin 
cured product. 
?nffmp.ry nf the Invention: 
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It is an object of the present invention to provide a 
coating fi In- stripping solution showing good strippability . 

It is another object of the present invention tc 
provide a coating f i lit - stripping solution capable of easily 
•and efficiently stripping the cured coating film in a short 
period of time. 

The present inventors made extensive studies for the 
purpose of solving the above problems in the art to find out 
that the use of a coating film-stripping solution containing 
particularly an amide compound and a lower alkexy metal can 
solve all of the above problems in the art, resulting in 
accomplishing the present invention. 

• That is, the present invention provides a coating film- 
stripping solution containing, as essential components, at 
least one stripping substance selected from the group 
consisting of alkali metals, alkali metal compounds, 
phosphoric acids, phosphoric acid compounds, phosphates, 
organic acids and organic acid salts, and an amide compound. 

In the coating film-stripping solution of the present 
invention, the coating film-stripping substance is preferably 
a lower alJcoxy alkyl metal compound, more preferably sodium 
ethoxide. 

In the coating film-stripping solution of the present 
invention, the coating film-stripping solution further 
contains a stripping co-solvent, preferably a solvent t:> 
cause a coating film to be stripped to swell, more preferably 
a mixed solvent of a solvent [A) having a water-solubility of 
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5? by weight cr more with a solvent (B) having a water- 
solubility less than 5* by weight. 

The present invention also provides a coetir.g film- 
stripping method, which comprises oca ting -he above coating 
film-stripping solution onto the surface cf a cured coating 
film adhered to a substrate, followed by stripping the cured 
coating film; a coaling film-stripping method, which 
comprises coating the above coating film- stripping solution 
onto the surface of a cured coating film adhered to a 
substrata, followed by washing with water to strip the cured 
coating filn, and drying; a coating f ilia- stripping method, 
which comprises coating the above coaling f ilm-stripping 
solution onto the surface cf a cured coating filn adhered to 
a substrate, followed by stripping the cured coating film, 
washing with water, and drying; a coating film-stripping 
method, which comprises coating the abov* coating film- 
stripping solution onto the surface of a cured ccating film 
adhered to a substrate, followed by heating at a temperature 
of 40 to 100°C; and a coating film-stripping method, which 
comprises coating the above coating film-stripping solution 
onto the surface of a cured coating film adhered to a 
substrate, followed by partly or wholly covering the surface 
of the resulting coating film with a sheet. 
Detailed Description th<* Invention : 

The ccating film- stripping solution of the present 
invention contains, as the essential components, at least one 
coating fi In-stripping substance selected from the group 
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consisting of alkali metals, alkali metal compounds, 
phosphoric acids, phosphoric acid compounds, phosphates, 
crcani : acids and organic acid salts, and an aitide compound . 

The alkali metals iv.ay include, fcr example, sodiuia, 
potassium, lithium, ruthenium, selenium and the like. 

The alkali :aetai compounds m-^y include, fcr example, as 
compounds of the above alkali metals respectively, aikoxides, 
hydroxides, bcrides, amide compounds, fluorides, chlorides, 
bromides, iodides and the like, further may include, as 
compounds cf the above alkali metals, borates, phosphates, 
carbonates, sulfates, nitrates, organic acid salts and the 
like. These salts iruay include a primary salt having one 
metal and two hydrogens, a secondary salt having two netals 
and one hydrogen, and a tertiary salt having three metals, 
and may include an acid salt, alkaline salt and neutral salt. 

The phosphoric acids rr.ay include, for exanple, 
phosphoric acid, metaphos pho r i c acid, hypephosphor ic acid, 
phosphorous acid, hypophosphorous acid, pyrophosphor ic acid,, 
trimetaphosphoric acid, tetrametaphosphorie ■ acid, 
pyrophosphorous acid and the like. 

The phosphoric acid compounds rr.ay include, for example, 
as compounds of the above phosphoric acids, hydroxides, 
borides, amide compounds, fluorides, chlorides, bromides, 
iodides and the like. 

The phosphates nay include, fcr example, as salts of 
the above phosphoric acids, salts cf Li, Ma, K, Lu, Se, Be, 
Mg.. Ca, £r, 3a, Ti, Zr, Cr, Mn, re, Co, Si, Cu, Ag, Pa, Zn, 
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Al, Ga, Sn, NH 3 and the like respectively. These salts may 
include a prmary salt containing one metal and two hydrogens, 
a secondary salt containing two metals and one hydrogen, and 
a tertiary salt containing three metals, and may also include 
an acid salt, alkaline salt and neutral sak. 

The organic acids may include, for example, acrylic 
acid, adipic acid, ascorbic acid, aspartic acid, ami noben zoic 
acid, aiginic acid, benzoic acid, oleic acid, formic acid, 
citric acid, glycolic acid, glutamic acid, cinnarr.ic acid, 
succinic acid, acetic acid, salicylic acid, oxalic acid, 
tartaric acid, toluene sulfonic acid, nicotinic acid, lactic 
acid/ uric acid, halogen-substituted acetic acid, phthalic 
acid, benzene sulfonic acid, maicnic acid, butyric acid, 
malic acid and the like. 

The organic acid salts nay include, for example, as 
salts o? the above organic acids, salts of 11, Na, K, Lu, se, 
Be, Mg, Ca, Sr, Ba, Ti, Zr, Cr, Mn, Fe, Cc Ni, Cu, Ag, Pa, 
Zn, Ai r -Ga, Sn, NH 3 and the like respectively. These salts 
may include a primary sale containing one metal and two 
hydrogens, a secondary salt containing two metals and one 
hydrogen, and a tertiary salt containing three metals, and 
may also include an acid salt, alkaline salt and neutral sal". 

The stripping substance may preferably include 
alkalirr.etai compounds, more preferably lower alkoxyalkali 
metal compounds having 1 to 5 carbon a-oms, preferably i to 3 
carbon atoms f rem the standpoint of showing good 
strippabiiity to various kinds of cured coating films. 
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Specific examples raay include scdiuit xethoxide, sM:un 
ethcxide, sodium, propoxide and -he iike. 

The amide compound used in the coating f iin-stripping 
solution of the present invention nay include, for example, 
pyrroiidone compounds, for example, 2-pyrroiidor.e, 3- 
pyrroiidcne, N-aikyl-2-pyrrolidone such as N-ra-rthyi-2- 
pyrrolidone, N-ethyl-2-pyrrclidone, N-propyi-Z-pyrroiidcne, 
and the like, 5-alkyl-2-pyrrolidone such as 5-iaat'f.yl -2- 
pyrroiidone, 5-ethyl- 2 -pyrroiidone, S- propyl- 2 -pyrrolidine 
ar.d the like, N-vir.yl-2-pyrrclidone, N-aIkyl-3-pyrrolidone 
such as N~ff.ethyl-3-pyrrolidone, N-ethyl-2-pyrrolidorte, N r - 
propyl-3-pyrroiidone and the like; aiaide compound:? such as 
formai&ide, N-me thy i f ormamide , N, N-diine thy 1 fern amide, N, N- 
diethylfcrmamide, acetoanide, N-r.ethylacetoanide, N, N- 
■diaietr.ylacetosaiide and the like, and the likej. Cf these, N- 
methyl-2-pyrrolidone is particularly preferable* 

In addition to the stripping substance 'and the anide 
compound/ the coating film-stripping solution cf the present 

invention may preferably contain a stripping jce- solvent other 

i 

than the amide comcoundr particularly a solvent to cause a 

i 

coating riixn to be stripped to swell. j 

The stripping co-solvent may arbitrarily be selected 
depending cn a coating film to be stripped. -The solvent to 
cause the ccatinc film, to be stripped to swell is such that, 
for example, the stripping co-solvent is contacted onto the 
surface of the costing film to be stripped, followed by 
leaving to stand at 20°c for one hour, removing the solvent 
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remaining on the surface cf the coating film, comparing a 
pencil hardness of the coating film in an area contacted with 
,the solvent with that of the coating tilir. in an area non- 
contacted with the solvent, examining 5. per.c;ii hardness 
change, for example, according to the pencil hardness J IS K 
5600-5-4, rank 6B (soft) to 6H {hard), and evaluating that 
the coat;ng film is caused to swell, if a pencil hardness of 
the coating film in the area contacted with the solvent is 
reduced compared with that of the coating film in- the area 
non-contacted with the solvent, for example, . a pencil 
hardness cf the former is B, and a pencil hardness of the 
latter is ?, the pencil hardness of the fcrner is reduced 
compared with that of the latter by two ranks. 

The stripping co-solvent nay arbitrarily be selected 
from the following solvent (A) and/or solvent (3; . 

For ths purpose of avoiding troubles of determining a 
stripping co-solvent depending or. a coating film to be 
stripped, for example, a mixed solvent, of a solvent (A) 
having a water-solubility of 5$ by weight or more with a 
solvent (B) having a water-solubility less than 51- by weight 
may be used. In the mixed solvent, at, least one of the 
solvent [h) and solvent (5) may be a solvent to cause the 
coating film to swell. 

The water solubility is determined by dropping water 
little by lirrle intc a solvent untrl the water is separated 
from the solvent, :r a resulting mixture becomes slightly 
cloudy to measure * dropped amount of water, and calculating* 
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a weight percentage of the dropped amount of water relative 
to a total weight of a mixture of the solvent and dropped 
water to determine a water solubility. Measurements were 
carried out at 20 3 C. 

The solvent (A) may include any solvent known in the 
art, preferably may include, for example, poly- or 
Ronoalkylene glycols such as ethylene glycol, propylene 
glycol, diethylene glycol and the like; mono- or dialkyl 
ethers of alkyier.e glycol such as ethylene glycol racr.orcetfcyl 
sther, ethylene glycol ir-onoethyl ether, diethylene glycol 
nionoethyl ether and the like; Mpcly) alkylene glycol alkyi 
ether acetates such as ethylene glycol methyl ether acetace, 
diethylene glycol ethyl ether acetate, ethylene glycol ethyl 
ether acetate (ceilosolve acetate; and the lite; ketones such 
as cyclchexancne, alcohols such as butane 1, and the like. 
These solvents rr.ay be used alone or in combination. Of these, 
ketcnes such as cyciohexanone, alcohols such as butane! , 
mono- or polyaikylene glycols and (poly) alkylene glycol alkyl 
ether acetates are more preferable. 

The solvent (B; used in the coating f ilia- stripping 
solution cf the present invention may include any solvent 
known in the art, specifically may include, for exairple, 
toluene, xylene, kerosene, nineral spirit, paraffin solvent 
such as octane, nonane, decane, dodecane and the like, 
naphthene solvent including cycloaikane contained m 
petroleuir. and alkyl -substituted cycloaikane, a solvent having 
carbon atcrr.s less than 15 such as cyclohexane, cyciopent = ne, 
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1, 3-di2iethylcyclopentane and the like, turpentine oil, and 
the Like. These solvent may be used alone or .n combination. 
Of these, the paraffin solvent and aromatic solvent- 
containing ones are preferable. 

Trade names of the solvent (B) may include, for example, 
Swasol #150C (trade nai:.e, marketed by Maruzen Petrc Chem, 
nixed solvent, aromatic compound content: about 5?*), Swascl 
f'1000 -trade name/ marketed by Maruzen Petro Chem, mixed 
solvent, aromatic compound content: about 38%), and the like. 

The coating film-stripping solution of ths present 
invention ir.ay optionally contain a hydrocarbon compound, 
which has mainly 15 to 20 carbon atoms and is liquid at 20**3, 
specifically, for example, pentadecane, heptadecane, 
octadecane, nonadecane, eicosane and the like. These 
hydrocarbon compounds may be scraighc-cham hydrocarbon or 
branched-chain hydrocarbon . 

Mixing ratios of respective components of the coating 
film- stripping solution in the present invention are 
represented by a percentage based on a total weight of 
respective components as follows. 

A mixing ratio of the stripping substance is in the 
range of 0.1 to S5* by weight, preferab;y 0.5 to 10* by 
weight. When less than 0.1% by weight, strippability may be 
reduced. A mixing ratio more than 95% by weight may reduce 
strippability of the coating film, storage stability of the 
coating film-stripping solution, and coating workability. 

A mixing ratio of the amine compound is in the range of 
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5 to 99. 9% by weight, preferably 10 to 99.5% by weight. When 
less than 5% by weigh*, strippability may be reduced. A 
mixing ratio more than 99.9% by weight may reduce 
strippability of the coating film, make recovering difficult, 
and result high cost. 

A mixing ratio of the stripping co-solvent is in the 
range of 0 to 94% by weight, preferably 1 to 39.5% by weight. 
When more than 94% by weight, strippability of the coating 
film may be reduced, A mixing ratio of It by weight or mere 
may be preferable from the standpoint of coating workability. 

A mixing weight ratio of solvent (A) /solvent (B> is in 
the range of 0 to 100% by weight/100 to 0% by weight, 
preferably 5 to 95% by weight/95 to 5% by weight. 

A mixing ratio of solvent {B) in the range of 51 by 
weight or more may preferably improve stability of the 
coating film-stripping solution, and wetting properties to 
the coating film. When more than 95% by weight:, stability of 
the coating f lira-stripping solution may he reduced. 

The coating film-stripping solution of the present 
invention may optionally contain additives known in the art, 
for example, pigments, dyes , fillers, anti-sagging agents, 
waxes and the lixe. 

The coating film-stripping solution of the present 
invention may be used for stripping a coating film formed 
from a film-forming composition such as a coating composition 
adhesive, pressure-sensitive adhesive, in}:, resist solution 
and the like. The coating film to be stripped may include a 
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new coating film and an old coating film, and may also 
include a cured coating f i lie ar.d a non-cured ccauing film. 

A material of a substrate, onto which the coating fi in- 
forming composition is coated, may include ar.y cries without 
particular limitations so long as the coating film-stripping 
solution gives no adverse effects such as dissolution, change 
in properties/ change ir. shape and the like on tne material r 
and specifically may include/ for example, a metal such as 
iron, stainless steel, zinc, copper, tin, aluminum, alloys 
thereof, plated ones thereof and the like, plastics, paper, 
wood, fiber, an inorganic substance such as glass, concrete, 
earthware, rlay tile and the like, and the like. The 
substrate may optionally be subjected to a surface treatment 
or coating. 

An article as the substrate may include, for example, 
cars, ships, architectural structures , building structures, 
conveyors, jigs, general machines, denies tic appliances, 
displays, daily necessaries, furnitures, ar.d related 
instruments, related parts, etc. 

With variations depending on a kind cf the coating film 
and environmental temperature, the coating film-stripping 
solution may usually be contacted with the coating film, 
followed by leaving to stand for about one minute to 7 d=ys, 
preferably about 10 minutes to one day so as to strip the 
coating film. 

The coating film-stripping method by used c-f the 
coating film-stripping solution of the present invention is 
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explained hereinafter. 

The coaiinc film- stripping method of the present 
invention may preferably be applied to a continuous coating 
liner for example, successively comprising the following 
steps: (D a step of mounting a coating object on a ccating 
object support, (2/ a seep of coating, ® a step of heat 
curing or irradiating aclinic rays, ® a step of removing the 
coating object from the ceasing object support, ® a step of 
coating the coating film- stripping solution of the present 
invention cr.tc the ccating object support, and ® a step of 
removing the coating film- stripping solution and the coating 
film to be stripped. 

In the ccating film-stripping method of the present 
invention, the coating object support used in the above step 
CD may include, for example, a hanger, angle bar, truck and 
the like. 

In the coating film-stripping method of the present 
invention, the coating in che step @ Day be carried out, for 
example, by an electrostatic spray coating, ncn-electrostatic 
spray coating, electrodepos ition coating, roller coating, 
brushing and the like. 

In the coating film- stripping method of Che present 
invention, heat curing in the step ® ray be carried out by 
use of hot air. 

The actinic cays used in the step ® may include, for 
example, infrared rays, far infrared rays, ultraviolet light, 
visible light, electron, radiation ana the like. 
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In the coating f ilm-stripping method of the present 
inver 4 tion# coating of the coating film-stripping solution in 
the above step @ may be carried out, for example, by spray 
coating, brushing and the like. A coating film thickness 
from the coating f ilir.-str ipping solution may preferably be in 
the range of 10 to 1CCQ pju, particularly 20 to 500 pn. 

In the coating f ilir-stripping method of the present 
invention, removal of tha coating film-stripping solution and 
the coating film to be stripped may be carried out, for 
example, by washing with high pressure water, by stripping by 
use of a tool such as a spatula and the like, and by 
stripping by shot blasting. 

Embodiments of the coating film-stripping method of the 
present invention are explained hereinafter. 

The coating film-stripping method in a first embodiment 
comprises coating the coating film-stripping solution of the 
present invention onto the surface of a cured coating film 
adhered to a coating object support, followed by stripping 
the cured coating film. 

In the above first embodiment/ the ocarina object 
support may include one 3 used in the ste? (P, the method of 
coating the coating film-stripping solution onto the cured 
coating film may include the method used in ste? (D, and the 
method of stripping the cured coating film may include the 
method used in step ®. 

The coating film-stripping method in a second 
embodiment comprises coating the coating film-stripping 
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solution of the present invention onto the surface of a cured 
creating film adhered to a coating object support, followed by 
washing with water to strip the cured coaling film, and 
drying . 

In the above second embodiment, the coating object 
support nay include ones usee in step 0, the method of 
coating the coating film-stripping solution of the present 
invention onto the surface of the cured coating film may 
include the method used in step ®, and the method of 
stripping the cured coating film by washing with water may 
include the method of washing with high pressure water in 
step @, 

The coating film-stripping method in a third embodiment 
comprises coating the coating film-stripping solution of the 
present invention onto the surface of a cured coating film 
adhered to the coating object support, followed by stripping 
the cured coating film, washing with water * and drying. 

The above third embodiment is -such that stripping of 
the cured coating film by the method of the above second 
embodiment is followed by washing with water, high pressure 
water, dipping water, or the like, and drying or subjecting 
to forced drying to remove water. 

The coating film-stripping method in a fourth 
embodiment comprises ccating the coating film-stripping 
solution of the present invention onto the surface of a cured 
coating film adhered to the coating object support, followed 
by heating at a temperature of 40 to ICC";;, preferably 50 to 
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30°C. 

In the above fourth embcdin.ent, the method of coating 
the coating f iln-stripping solution of the present invention 
may include the method usee in step ®. Heating of the 
ccated coating film-stripping solution may be carried out/ 
for example, by hot air. 

The coating film-stripping method in a fifth embodiment 
comprises coating the coating film- stripping solution of the 
present invention onto the surface cf a cured co-ting film 
adhered to the coating object support, followed by partly or 
wholly covering the surface of the resulting coating film 
with a sheet. 

The sheet msy include sheets known in the art without 
particular limitations unless reduction in covering 
properties due to dissolution and deterioration by the 
coating film-stripping solution makes removal impossible, and 
specifically may include, for example, r.cnc- or laminated 
synthetic resin sheets of synthetic resir.s such as 
polyethylene, polypropylene, fluorocarbon resir., silicone 
resin, polycarbonate resin and the liks; metal foils such as 
aluminum foil; fibers such as paper, cloth, etc. treated or 
untreated with silicone, wax and the like respectively; 
laminates of at least two of the synthetic resin 3heets, 
metal foils and fibers; and the like. 

A thickness of the sheet is not particularly limited, 
and is in the range of about 10 to 2,000 |.tm, preferably 30 to 
200 |JJu , 
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Effect of Kr.a TnvRntinn: 

The present invention provides the following particular 
effects from the constitution of the present invention . 

(D The coating film-stripping solution of the present 
invention essentially composed cf the stripping substance and 
~he amide compound. The stripping substance has a function 
tc break down cross linking of the cured coating film to low 
molecules. The amide compound has function to promote an 
action of the stripping substance such chat the stripping 
substance can penetrate through the cured coating flirt and 
efficiently brea;< down the crosslinked film. The combination 
of the above functions can provide an effect showing good 
strippability, 

® A combined use of the stripping co-solvent further 
promotes penetration of the stripping substance into the 
cured coating film, resulting in improving strippability. 

© The coating f iim-stripping solution cf the present 
invent ion can easily strip the cured coating film without 
damaging the coating object support f and can also strip the 
cured coating film m a short period cf time without 
environmental pollution. 

(D The cured coating f ilrr. contacted with the coating 
film-stripping solution can be easily stripped Ercra the 
substrate with water or the like. 

(D The coating film- stripping solution and cured 
coating film adhered to the substrate after being stripped 
are easily rexrcvec, and the following operation such as 
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coating can easily be carried cut. 

© Application of the coating f ilrn-s tripping method of 
the present invention by use of the coating f ilm-sti ipping 
solution of the present invention can further improve 
stripping effect. 

The present invention is explained mere in detail by 
the f ol lowing' Examples . 
Sxanple I 

Amilac 1000 White (trade na*e, marketed by Xansai Paint 
Co., Ltd., acryl melamine-curing coating composition; was 
spray coated an iron plate (length 15 en, width 30 cm) , 
followed by heat curing at 130*C for 60 minutes to obtain a 
100 hit. coating test panel. 

A coating film-stripping solution. [N-nethyi-2- 
pyrrolidone/sodium ethoxide/N-butanci (water solubility 
7ir}/Swasoi #1000 -trade name, marketed by Maruzen Fetro Chem, 
mixed solvent, aromatic compound content about solvent 
(3), water solubility 1% or less, and so forth) « 30/1/10/59 
(% by weight; was spray coated onto the coating test panel so 
as to be 100 Mm, followed by leaving to stand at 20°C for 24 
hours. As the result, the cured coating film was wholly 
stripped frcm the iron plate with little or no difficulty. 
Che coating film-stripping solution remained on the iron 
plate was simply removed with water. 

Change in hardness on the surface of the cured coating 
film due to contact with N-butanoi as a solvent, specifically 
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change in hardness between a contacted portion of the cured 
coating film and a non-contac.ee per Tien cf the cured coating 
film by comparison of a hardness of the contacted portion of 
the cured coaling f iln with a hardness cf the ncn-contacted 
portion of the cured coating film in accordance with JIS K 
5600-5-4 pencil hardness test as above (hereinafter referred 
to as the sane) , was such that the former was reduced by one 
rank or mere. 
Example 2 

Example 1 was duplicated except th*t N-methyl-2- 
pyrrol i dene /sodium ethoxide/cyclohexanone (water solubility 
2%)/3wasol fIOOO - 30/1/30/39 (% by weight! was used as a 
coating f ilm-stripping solution. 

As the result, the cured coating f.ln was wholly 
stripped from the iron plate with little cr no difficulty. 
The coating film-stripping solution remained on the iron 
plate was simply removed with water. 
Example 3 

Example 1 wa3 duplicated except that N-:rethyl-2- 
pyrrolidone/ sodium ethoxide/M-butanol/Swasol fciOGO ■= 
30/10/30/3C (* by weight) was used as a coating film- 
stripping solution. 

As the result, the cured coating film was wholly 
stripped from. the iron plate with little or no difficulty. 
The coating film-stripping solution remained on the iron 
plate was simply removed with water. 
Example 4 



HO. 930S P. 



\ 

Example 1 was duplicated except that N-raetr.yI-2- 
pyr roll done/ sodium ethoxide/W-tutancl/Swascl tlOOO = 
20/5/40/35 (i by weight; was used a= a coating film-stripping 
solution. 

As the result, the cured coating filra was wholly 
stripped from the iron plate with little or no difficulty. 
Trie coating filx-s .ripping solution remained on th-a icon 
plate was simply removed with water. 
Example 5 

Example 1 was duplicated except that N-raetnyi-2- 
pyrrclidcne/ sodium athoxide/N-butanoI/Swasol #1000 = 
5Q/5/3C/2 5 [% by weight) was used as a coating f i lea-stripping 
solution. 

As the result, the cured coating fill?, was wholly 
stripped from the iron plate with little or no difficulty. 
The coating film-stripping solution remained on the iron 
plats was simply removed with water* 

Example 6 

Example 1 was duplicated except than N-:nethyl-2- 
pyrrciidone/ sodium ethcxide/N-butanol = 50/5/45 ( I by weight) 
was used as a coating film-stripping solution. 

As the result, the cured coating film was wholly 
stripped frcjt the iron plate with little or no difficulty. 
The coating f iiiti-s tripping solution renamed on the iron 
plate was siicply removed with water. 
Example 1 

Exair.pis 1 was duplicated except rhst N-ciethyl-2- 
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pyrrol idcne/ sodium ethcxide/cycichexancne = 50/5/45 (? by 
weight) was used as a coating film-stripping solution.. 

As the result, the cured coating film was wholly 
stripped from the iron plate with little cr no difficulty. 
The coating f ilr-stripping solution remained on the iron 
plate was sinpiy removed with water. 
Example 3 

Example 1 was duplicated except that in place of the 
coating test panel used ir. Example 1, a coating test panel 
prepared by roller coating K? Color No. 1510 White (trade 
name, marketed by Kansai Paint Co., Ltd., whita topcoat ing 
composition for use in polyester -nelanine resin based precoat 
metal* on^o a zinc phosphate-treated galvanized steel sheet, 
followed by heat curing at a substrate-reaching maximum 
temperature of 220 °C for 60 seconds to form a cured coating 

film having a thickness of 2 [m, was used. 

As the result, the cured coating film was wholly 

stripped from the steel sheet with little or no difficulty. 

The coating film-stripping solution remained cn the steel 

sheet 'was simply removed with water. 

The change in hardness cn the surface of the cured 

coating film due to contact with M-butanol was such that the 

pencil hardness was reduced by one rank ^r mora due to 

contact with N-butanol. 

Example 9 

Example 3 was duplicated except that K? Color No. = 406 
Primer (trade name, marketed by Kansai Paint Co., Ltd., 
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modified epoxy-urethane resin based- primer } was used in place 
cf the above KP Ccicr N'c . 1510 White (Che above Trade name). 

As the result, the cured coating film was wholly 
stripped from the steel sheet with little or r.c difficulty. 
The coating f ilx-str ipping solution remained or. the steel 
sheet was siir.piy removed with water. 

The change in hardness on the surface of the cured 
coat-ng film, due to contact with N-butanol was such that the 
pencil hardness was reduced by one rank or more due to 
contact with N-butanci. 
Example 10 

Exaxtple i was duplicated except that in place of the 
coating test panel of Example 1, a coating test panel 
prepared by electrodeposition coating Elecron 9600 (trade 
name, marketed by Kansai Paint Co. , Ltd., amine-nodif led 
epcxy resin/blocked polyisocyanate-curing coating 
composition) onto an iron plate (length 15 cm, width 30 cn) , 
followed by heat curing at 13Q e C for 60 rrdnutes to form a 
cured coating film having a thickness of 80 pia, was used. 

As the result, the cured coating film was wholly 
stripped from the iron plate with little or no difficulty. 
The coating f ilm-stripping solution regained on the iron 
plate was simply removed with water. 

The change in hardness or: the surface cf the cured 
coating film cue to contact with N-butanol was such that the 
pencil hardness was reduced by one rank or Bore due to 
contact with K-butanol. 
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Example 11 

A coating test panel was prepared m the same manner as 
m Example 10 except that in place of the coating film- 
stripping solution of Example 1, a coating film-stripping 
solution comprising N-methyi-2-pyrrclidone/sodium 
e the* i de / hydrocarbon compound having mainly 15 to 20 carbon 
atons/N-butanoi/Swascl *1000 = 50/1/1/25/22 (a by weight) was 
used. the above coating film-stripping solution was coatee 

in the sane manner as in Example 1. 

As the result, the cured coating film was wholly 

stripped from the iron plate with little or no difficulty. 

The coating film-stripping solution remained on the iron 

plate was simply removed with water. 

The chance in hardness on the surface of the cured 

coating film due to contact with N-cutanol was such that the 

pencil hardness was reduced by one rank or more due to 

contact with N-butanoi . 

Example 12 

A 500 jim polyethylene terephthalate sheet was covered 
on the surface of a coating film-stripping solution coated 
onto the surface of the coating test panel in Example i, 
followed by leaving to stand at 20° Z for 8 hours- The cured 
coating film was wholly stripped from the iron plate upper 
portion through lower portion thereof witri little or no 
difficulty. 
Example 15 

A 50C per. polyethylene terephthalate sh*et w=is covered 
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cn -he surface of a coating film-stripping solution coated 

onto the surface of the coating tes" panel in Exar.pl e 1, 

fol lowed by leaving to stand at 'IC^C for 8 hours. The cured 

coating film was wholly stripped from the iron plats upper 

portion through lower pcrticr. thereof with li"le or no 

difficulty. 

Example 14 

K coating fiim-st ripping solution coated cnto the 
surface of the ccating test panel in Example 1 was left to 
stand at 5 0 5 C for 5 hours. The cured coating film was wholly 
stripped from the iron plate upper portion through lower 
portion thereof with little or no difficulty. 
Comparative Example 1 

Exair.pl e 1 was duplicated except that in place of the 
coating film-stripping solution of Example 1, N-sr.ethyl-2- 
pyrroiicone was used to prepare a ccating test panel. 

The coating film-stripping solution vac coated in the 
same manner as in Example 1 with the result that the cured 
coating film of the coating test panel was remained without 
being stripped. 
Comparative Example 2 

Example 2 was duplicated except that in place of the 
coating film- stripping solution of Example 2, N-methyl-2- 
pyrrolidone was used to prepare a coating test panel. 

The coating film-stripping solution was coated in the 
same manner as in Zx^ple 2 with the result that the cured 
coating film cf tne coating test panel was remained without 
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being stripped. 
Comparative Example 3 

Example 3 was duplicated except that in place of the 
coating film-stripping solution of Example 3, Nf -me thy 1-2- 
pyrrolidbne was used to prepare a coating test panel; 

The coating film-stripping solution was coated in the 
same manner as in Example 3 with the result chat the cured 
coating film of the coating test panel was remained without 
being stripped. 
Comparative Example 4 

Example 4 was duplicated except chat in place of the 
coating film-stripping solution of Example 4, N-methyl-2- 
pyrrolider.a was used to prepare a coating test panel. 

The coating film-stripping solution was coated in. the 
same manner as in Example 4 with the result that the cured 
ceasing film of the coating test panel was remained without 
being stripped. 
Comparative Example 5 

Example 5 was. duplicated except that in place of the 
coating film-stripping solution of Example 5, N-mathyl-2- 
pyrrciidene was used to prepare a coating test panel. 

The coating film-stripping solution was coated in the 
sane manner as in Example 5 with the result that the cured 
coating film of the coating test panel was remained without 
being stripped. 
Comparative Example 6 

Example 6 was duplicated except that in place of the 
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coating f ilia-stripping solution cf Example Z, N-aietiiyl-2- 
pyrrolidone was used to prepare a coating rest panel. 

The coating film-stripping solution was coated in the 
same manner as in Example <5 with the result char the cured 
coating film of -he coating test panel was remained without 
being stripped. 
Comparative Example 7 

Example 7 was duplicated except that in place cf the 
coating film- stripping solution of Example 7, N-methyl-2- 
pyrrclidone was used tc prepare a coating test panel. 

The coating f ilm-stripping solution was coated in the 
same manner as in Example- 7 with the result that tha cured 
coating film of the coating test panel was remained without 
being stripped. 
Comparative Example 8 

Example 3 was duplicated except that in place of the 
coating film-stripping solution cf Example 8, N-methyI-2- 
pyrrolidone was used to prepare a coating test panel. 

The coating film-stripping solution was coated in the 
same manner as in Example 8 with the result that the cured 
ccating film of the coating test panel was remained without 
being stripped. 
Comparative Example 3 

Example 9 was duplicated except that in place of the 
coating film-stripping solution of Example 9, N-methyl-2- 
pyrrolidcne was used to prepare a coating rest panel. 

The ccating film-stripping solution war coated in the 
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same ir-anner as in Example 9 with the result that the cured 
coating film of -he coating test panel was remained without 
being stripped. 
Comparative Example 10 

Example 10 was duplicated except that in place of the 
coating film-stripping solution of Example 1C, N-xr.ethyl-2- 
pyrrclidone was used ro prepare a coatir.g fces ~ panel. 

The coating film-stripping solution was coated in the 
same manner as in Example 10 with the result that the cured 
coating film of the coating test panel was remained without 
being stripped. 
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